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(54) 4,5,6,7-Tetrahydroimidazo[4,5-c]pyridine derivatives 

(57) This invention relates to a 4,5,6,7-tetrahydroimidazo[4,5-c]pyrimidine derivative of general formula 
(I): 




wherein 

-R„ which is bonded to the nitrogen atom in the 1- or 3-position. is a hydrogen atom; a linear or 
branched C,-C 4 alkyl or C 2 -C 4 alkenyl group; or a benzyl group optionally substituted by one or two 
substituents selected from a) C,-C 4 alkoxy, b) C,-C 4 alkylthio, c) fluorine, d) chlorine, e) bromine, f) 
trifluoromethyl, g) nitro, and h) methylendioxy; 

-R 2 , R 3 and R 4 are independently hydrogen; a linear or branched C,-^ alkyl or C 2 -C 4 alkenyl U * 

group; a C 3 -C 7 cycloalkyl group; a phenyl or benzyl group optionally substituted by one or two 
substituents selected from a) to h) as defined above; or R 3 and R 4 , together with the the carbon atom 
to which they are attached, form a C 3 -C 7 ring; 

-R 6 and R 7 are independently hydrogen; a linear or branched C,-C 4 alkyl or C 2 -C 4 alkenyl group; a 
C 3 -C 7 cycloalkyl group; a phenyl or benzyl group optionally substituted by one or two substituents —A 
selected from a) to h) as defined above; an adamantyl or an adamantanemethyl group; or R 6 and R 7 , 
together with the nitrogen atom to which they are attached, form a five-, six- or seven membered 
heterocycic ring which may contain one or more other heteroatom selected from O and NR 2 wherein R 2 QQ 
is as defined above; and ^ 

-R B represents a group of formula 4^ 

O 

Continued overleaf . . . 



O 0 

II II 

-C-R 2 , -C-OR 2 , R 2 or — C— NH-R B 



wherein R 2 is as defined above but is not a phenyl group when R e is R 2 , and Y represents an oxygen or 
sulphur atom; to the pharmaceutical^ acceptable and addition salts thereof and to a process for their 
preparation. 

The compounds have anti-viral activity. 
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SPECIFICATION ... 

4,5,6,7-Tetrahydroimidazo[4,6-c3pyri<" no derivatives 

5 This invention relates to 4,5,6,7-tetrahydroimidazo[4.5-c]pyridine derivatives, to their prepara- 
tion and to pharmaceutical compositions containing them. . . „ ar , ora i 

The present invention provides 4.5,6,7-tetrahydroimidazo[4,5-c]pyr,d.ne denvat.ves of general 

formula (I): 




(i) 



10 



15 



20 



40 



HIST which is bonded to the nitrogen atom in the 1- or 3-position, is a hydrogen atom; a linear 
Zt^ShSc -C4 , alkvl or C,-C 4 alkenyl group; or a benzyl group optionally substituted by one 
ISJISSS suited from a) C,-C 4 alkoxy, b) C,-C 4 alky.thio. c) fluorine, d) chlorine, e) 

20 bromine f) trifluoromethyl. g) nitro and Ih) methylendioxy; 

r r, an d r. are independently hydrogen; a linear or branched C,-C 4 alkyl or C 2 -C 4 aixenyi 

^up- a cr>C, c^ctoalkyl group; a phenyl or benzyl group optionally substituted by one or two 
fStuenta selerted from a) to h) as defined above; or R 3 and R 4 , together with the carbon 
atom to which they are attached, form a C 3 -C 7 ring; alkenvl 25 

oc r a nd R, are independently hydrogen; a linear or branched C,-C 4 alkyl or C 2 -C 4 alkenyi zo 

i a C Ic cvcloalkyl group; a phenyl or benzyl group optionally substituted by one or two 
Tbs&ueSs s^ed'from'a) A a P S defined above; an adamant,, or « «™»™^ 
orouo- or R« and R,, together with the nitrogen atom to which they are attached, form a five-. 
EX seven-memberedheterocyclic ring which may contain one or more other heteroatom 

30 selected from O and NR 2 wherein R 2 is as defined above; and 
— R 6 represents a group of formula 

-C-R 2 , -C-0R 2 . R 2 or -C-NH-R 8 

II B J 35 

35 0 O Y 

r is as defined above but is not a phenyl group when R s is R 2 . and Y represents oxygen or 
.sulohur atom- and pharmaceutically acceptable acid addition salts thereot. 

"Vt coSurSn P s of the carbon'atoms in position 4 and 6 (see formula 0)) are independently 
40 R or S, so that the stereochemistry of the final products (I) can be RR. SS, RS or SR. or the 
final products (I) can be mixtures of diastereoisomers. or even racem.c mixtures. 

Preferably. R, and R 2 independently represent a hydrogen atom or a methyl, ethyl, n-propyl. - 

ITSfi i£S&X£# repS! ahySrogen atom or a methyl, ethyl, n-propyl. i-propy. n- 
45 L^l sec-butyl i-butyl. phenyl (optionally para-substituted by a methoxy or nitro group) group 
or taken together, represent a cyclohexane or cyclopentane ring; 

R reoresents a hydrogen atoms or a methyl, ethyl, n-propyl, i-propyl, n-butyl, sec-butyl, .-butyl. 
EenzS orbenzyloxyca?bonyl (either optionally being para-substituted by a methoxy or nitro 
S S buWrvl aceiyl. propionyl, allyloxycarbonyl, methoxycarbonyl, ethoxycarbonyl, 

50 EKLE^^ propy.aminocarbonyl, methy.aminothiocarbonyl. 

ethylaminothiocarbonyl or propylaminothiocarbonyl group; and nh _ nv| (oDtiona i| v 

R„ and R, independently represent adamantyl, adamantanemethyl, hydrogen P|)«^^ptwnaliy 
substituted by fluorine, methoxy or trifluoromethyl) or, taken together, form a p.perazmo ring 
substituted bj phenyl, p-methoxyphenyl or ^p-chloropheny. or . Jfl^SS^, or 5 5 

cc M ore oreferablv R, and R, represent hydrogen, one of R 3 and R 4 represents «nyi or 

65 hyologen ZSSS'f&m represents hydrogen. R represents |^^^2ZS5SSSS 
benzyl or benzyloxycarbonyl. and one of R 6 and R 7 represents adamantyl a ^antanemet h y, 
unsubstituted phenyl or hydrogen and the other represents hydrogen or I R 6 _ and R, ^ether with 
the nitrogen atom to which they are attached, form a p.perazmo ring substituted by phenyl, p ^ 

60 methoxyphenyl or p-chlorophenyl. „. nf ff . rmiJ | fl m or a 

The present invention also provides a process for preparing a compound of forauM(V or a 
Dharmaceutically acceptable acid addition salt thereof, which process comprises reacting ^a 
compound offormula (IV) or a reactive derivative thereof, such as a reactive ester, optionally 
generated in situ by reaction with an activating agent: 



45 



50 
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10 



(.IV) 



wherein R v R 2 , R 3 and R 4 are as defined above and R 8 represents a linear or branched C,-C 4 
alkyl or C 2 -C 4 aikenyl group, a C 3 -C 7 cycloalkyl group, a benzyl group optionally substituted by 
one or two substituents selected from a) to h) as defined above, or a group of formula 

C0R 2 10 

II 
O 



1 5 wherein R 2 is as above defined, with a compound of formula (V) 1 5 

Re 

H-N (V) 

20 \ 

wherein R e and R 7 are as defined above, to form a compound of formula (I) in which R 6 
represents a linear or branched d-C 4 alkyl or C 2 -C 4 aikenyl group, a C 3 -C 7 cycloalkyl group, a 
25 benzyl group optionally substituted by one or two substituents selected from a) to h) as defined 25 
above, or a group of formula 



-COR, 
30 0 



35 



and optionally converting the resultant compound of formula (I) wherein R 6 either represents a 
benzyl group optionally substituted by a p-nitro or p-methoxy group or represents a qrouo of 
formula 



formula 

-COR 2 
II 

O 



30 



35 



40 into a compound of formula (I) wherein R 5 is a hydrogen atom, a group of formula -COR 2 or 40 



45 



-C-NHR 2 

0 

Y 



wherein Y and R 2 are as defined above, by deprotection and subsequent optional reaction with a 
compound of formula R 2 COX or Y « C « N-R 2 wherein R 2 and Y are as defined above and X 
represents a halogen atom, preferably chlorine, bromine or iodine; and optionally converting a 
compound of formula (I) thus obtained into a pharmaceutical^ acceptable acid addition salt 
50 thereof. 50 

Methods to get an amide linkage known to those skilled in the art may be used to obtain the 
desired amides (I) from the compounds (IV) and (V) (see, e.g., Y.S. Klausner and M. Bodansky, 
Synthesis 7972 453; Houben-Weyl, Methoden der Organ ischen Chemie, Vol. 15/11, p.1, 
1 974). 

55 For example, the acid (IV) can be dissolved in a dipolar aprotic solvent, preferably anhydrous 55 
dimethylformamide, in an inert atmosphere and treated with a small excess of carbonyl 
diimidazole usually within a temperature range of 25*-100*C until any evolution of carbon 
dioxide has ceased and the imidazolide formation is complete. 
After treating the reaction mixture with the appropriate compound 



«5) 
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Re 

/ 

HN (V), 
5 \ 

R7 



usually at room temperature, the amide (I) can be isolated through the usual work-up 
Alternatively, activation of the carboxylic acid (IV) can be achieved by dissolving it in a dipolar 
10 aorotic solvent, preferably anhydrous dimethylformamide or diglyme, adding stoichiometric 

amounts^ Sh dicVclohexylcirbodiimide and 1-hydroxy-benzotriazole. and a catalytic amount of 4- 

dimethyl-aminopyridine. . . . 

After stirring at room temperature, the mixture is treated with the amino component 



20 



25 



30 



35 



. (IV) 



(11) 



(ill) 



10 



15 



15 R 8 

HN (V), 

\ 

R7 20 



and the product (I) can be eventually isolated after conventional work-up. 

In other cases, the methyl or ethyl esters of acids (IV) can be treated in an autoclave with 
methanolic or ethanolic solutions of the compounds (V). After heating at 50 -100 C for 1-3 
days, the amide (I) can be purified by chromatography or crystallization. 

The compounds of formula (IV) may be prepared according to the follow.ng synthesis 25 
diagram: 



35 



ethanol n-butanol. in the pesence of aqueous alkali, usually at the reflux temperature of the 

40 mi Wh r en S 'Re represents a benzyl group, the compound of formula (IV) may also be P^red by 40 
reaction between N-benzyl histidine optionally substituted, and an appropriate carbonyl com- 
pound of formula 

R s -C-R« 45 
45 || 
O 



as defined above. When R 8 represents an alkyl, a kenyl or cycloalkyl group th* compound of 
formula (IV) may alternatively be prepared according to T. Vital, et al. Gazz. Chim. tel. 94. 296 
50 (1 964) TheTompounds of the invention are useful in methods of treatment of the human or 
animal body by therapy. They have antiviral activity and can be used aga.nst RNA viruses in 
humans and other mammals For this purpose, they can be formulated into oral dosage forms 

^"p^bSS^iSJS atharmaceutical composition comprising as active ingredient 
55 a impound of foSa (I) or a pharmaceutically acceptable acid addition salt thereof, together 

with a pharmaceutically acceptable carrier or diluent. Mrr ;„ „ r 

The compounds can be administered alone or by combining them with convention earner or 
diluent, such as magnesium carbonate, magnesium stearate. talc, sugar lactose^ pectin dextnn. 
starch gelatin, tragacanth, methyl cellulose, sodium carboxymethyl cellulose low melting wax 
60 coc^a butter. 'and 9 the like. Flavoring agents. 

tablet-disintegrating agents and the like may be employed. The compounds may be encapsu 
fated with or without other carriers. In all cases the proportion of active ingredients in said 
composSons both solid and liquid will be at least sufficient to impart antiviral activity 
oml administration. The compounds may also be injected Parenterally ,n - ^ h f se they are 
65 used in the form of a sterile solution containing other solutes, for example, enough saline or 



50 



55 



60 



65 
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glucose to make the solution isotonic. Typically, a dose of 100-2000mg of a compound of the 
invention may be administered per day to a human under treatment. 

The antiviral activity of the compounds of the invention may be demonstrated in standard 
procedures which are more fully described hereinafter. Anti-viral activity of compounds (I) was 
5 assessed both in "in vitro" and "in vivo" tests. 5 
"In vitro" tests were carried out on monolayers of Hep#2 cells infected with herpes simplex 
virus, of BHK 21 cells infected with influenza virus, of dog kidney cells infected with infectious 
canine hepatitis virus (adenovirus), according to the Herrmann's paper disk test on agarized 
medium. The antiviral activity was determined, after either neutral red or tetrazolium staining, as 

10 halos of protection, i.e. as areas free of lysis plaques. The activity index (A.I.) was determined as 10 
the quotient: Activity halo diameter/Cytotoxicity halo diameter. In addition, human amniotic 
cells infected with rhinovirus were treated with scalar dilution of the present compounds in 
liquid medium; the antiviral activity was evaluated by microscopical observation of decreased 
cytopathic effect in comparison with the untreated-infected controls. 

1 5 The A.I. was determined as the quotient: Concentration causing two cross toxicity effects (tox. 1 5 
50%)/Minimal concentration exerting an antiviral activity (MIC). Results for some compounds of 
the present invention are shown in Table I, column 1 . 

In further "in vitro" studies, cytotoxicity was evaluated as the concentration of the drug which 
determines a 50% decrease of cellular growth (T.C.I. D. 50), and the activity on infectious virus 

20 production was determined as the dose which reduces by 50% the titre of virus in cellular 20 
cryolysates (I.V.I. D.50). Results are shown in Table I, columns 2 and 1 . 

The approximate acute toxicity (LDgo) of the compounds of this invention was determined in 
the mouse by a single oral administration of increasing doses and measured on the seventh day 
after treatment. Results are reported in Table I, column 3. 

25 Compounds selected for their low acute toxicity and for the activity shown in the "in vitro" 25 
tests, were studied by "in vivo" tests too, on influenza virus experimental infection in mice. It is 
known that influenza viruses, injected intranasally, induce in mice a pneumonia whose severity 
depends on the inoculum size: high doses cause death, low doses induce lungs lesions whose 
extension can be evaluated by scores. The antiviral activity of the present compounds, injected 

30 according to different schedules, was evaluated by the decrease of lesions and of virus titre in 30 
lungs in comparison with the infected controls. Results for the most active compound (FCE 
20028, Table I, Example 3) orally administered (p.o.), are reported in Tables II and III. 
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TABLE II 



ANTIVIRAL ACTIVITY OF FCE 2QQ2B ON MICE EXPERIMENTAL INFECTIONS WITH 

INFLUENZA VIRUSES 

(% protection on lung lesions) 





Schedule 


Virus strain 


No. 
treat* 


Time 
(day) 


mg/kg 

p.o. 


APRS 


V"i 


V 29 


1 


♦1 


200 


37 


44 


67 






100 


47 


37 


23 






50 


66 


34 


nd 


1 


♦2 


200 


33 


26 


39 






100 


36 


29 


41 






50 


32 


26 


nd 


5 




100 


25 


37 


nd 


^ef erenci 
UBAVIRIf 


i compounds 
» (VIRA20LE 




1 


♦1 


100 


27 


nd 


50 


5 




50. 


41 


nd 


nd 






25 


50 


nd 


33 


:nosiplex 


(VIRUXAN (R) ): 




2 


♦ 1 


400 


nd 


22 


nd 


2 


♦2 


400 


nd 


26 


nd 



no: not determined 
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TABLE IS 

ANTIVIRAL ACTIVITY OF FCE 20026 ON MICE EXPERIMENTAL I NFECTIONS WITH 
INFLUENZA VIRUS (APRS STRAIN) 



Schedule 


% Pre 


itection 


No. 
treat. 


Time 
(day) 


mg/kg 
p.o. 


Lung lesions 


Lung virus titer 


2 
2 
2 


♦0 
♦2 


100 
100 
100 


61 
58 
35 


99.6 
70 
0 


Reference 
INOSIPLEX 


compound : 
(V1RUXAN (R> ): 


2 

2 


♦0 


300 

30D 


52 
0 


80 
0 



0 
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The present invention is illustrated by the following examples: 

EXAMPLE 1 

5- Benzyloxycarbonyt-6-carboxyl-4,5,6, 7-tetrahydroimidazo[4, 5-c]pyridine 

5 To an iced solution of NaOH(38g) in water (290 ml), dioxane (1 00 ml) and 6-carboxy- 5 
^•J?'^^ 1 ?!?? S^ 1 ^ 1 " 8 * 13260 ^' B-c]pyric«no (78g; see T. Vitali and G. Bertaccini, Gazz. Chim. Ital. 
94, 296 (1964)) are successively added with cooling and stirring. 

Benzyl chloroformate (135 ml) is then added dropwise over a period of 6 hours while the pH 
is maintained within the range 8.5 + 10.5. The ice-water bath is removed, the reaction mixture 
10 is allowed to stand overnight and then made strongly alkaline with 10N NaOH. The aqueous 10 
phase is washed with methylene chloride (2 X 200 ml) and then slowly acidified by adding 6N 
HCI dropwise. The white precipitate is washed with water and dried, affording 82 g of the pure 
title compound (m.p. 240*C). 

15 EXAMPLE 2 (386/ 1 707) 15 
dine nzyloxycarbonyl - 6 -< 4 '-PtenY 1 ' * '-piperazinocarbonyl)-4, 5, 6, 7-tetrahydroimidazo[4, 5-c]pyri- 

/oT?« o SUS f ® nsion of 5 - ben ^ lo ^^ rb °nyl-6K^ 

(3.013 g, 10 mmole) in anhydrous dimethyl formamide (30 ml), carbonyldiimidazole (1.78 g, 
20 1 1 mmole) is added with stirring. After heating at 100*C over a period of 45 minutes, the 20 
reaction mixture is cooled at room temperature. N-phenylpiperazine (1 .6 ml) is added, the 
solution is stirred overnight and eventually evaporated to dryness. Water (50 ml) and methylene 
chronde (50 ml) are added to the residue, the aqueous phase is repeatedly extracted and then 
discarded, the organic extracts are dried and evaporated in vacuo. 
25 The foamy residue is crystallized from acetonitrile affording 3 g of the pure title compound 25 
(m.p. 200*C). 

EXAMPLE 3 (FCE 20028) 

6- (4'-phenyl- 1 '-piperazinocarbonyl)-4, 5, ft 7-tetrahydroimidazo[4, 5-c]pyridine 

30 A solution of 5-benzyloxycarbonyl-6-(4'-phenyl-1 # -piperazinocarbonyl)-4*5,6,7.tetrahydroimi- 30 
dazo[4,5-c]pyndine (3 g) in methanol (100 ml) is hydrogenated under a pressure of 2 atm of 
hydrogen at SOX over a period of 2 hours with 10% Pd/C (400 mg). The catalyst is filtered off 
and the filtrate evaporated in vacuo. To the foamy residue, redissolved in methanol (40 ml), 5N 
hydrogen chloride in methanol (4.4 ml) is added and the precipitate collected, washed with' 

35 methanol and dried, affording the pure title compound crystallized with 3 mole of HCI (m d 3B 
21 5*C) in 75% overall yield. 

EXAMPLE 4 (FCE 2371 5) 

5-Benzyloxycarbonyl-6-adamantylaminocarbonyl-4,5,6,7-tetrahydroimidazo[4,5-c]pyridine 

A mixture of 5-benzyloxycarbonyl-6-carboxyl-4,5,6,7-tetrahydroimidazo[4,5-c]pyridine (10 g) 40 
hydroxybenzotriazole (4.9 g), dicyclohexylcarbodiimide (7.5 g), dimethylaminopyridine (0.2 g), 
anhydrous dimethyl formamide (100 ml), is stirred at room temperature for 2 hours. Adamanta- 
namine (5 g) is added, the stirring is maintained for 3 more hours, and the reaction mixture is 
finally allowed to stand for 3 days. The precipitate (dicyclohexylurea) is filtered off, and the 
45 filtrate evaporated to dryness. 45 
To the residue, water (100 ml) and 2N HCI are added, and the aqueous phase is repeatedly 
extracted with CH 2 CI 2 . The organic extracts are dried, and evaporated to dryness. To the residue 
water (100 ml) and 2N NaOH are added, and the aqueous phase is repeatedly extracted with 
CH 2 CI 2 . The organic extracts are dried, evaporated in vacuo, and the residue crystallized from 
50 absolute ethanol, affording 10 g of the pure title compound (m.p. 222X). 50 

EXAMPLE 5 (FCE 23727) 

dine nzyloxycarbonyl 6 ' adam ^ n tylmethylaminocarbonyl-4 t 5, 6, 7-tetrahydroimidazo[4. 5-c]pyri- 

55 ^%^. ting . as in EXAMPLE 4 * but using 1-adamantanemethylamine, the title compound (m.p. 55 
216 C) is obtained in 40% overall yield. 

EXAMPLE 6 (FCE 23728) 

6'Adamantylmethylaminocarbonyl-4, 5, 6, 7-tetrahydroimidazo[4, 5-cJpyridine 
60 Operating as in EXAMPLE 3, but starting from 5-benzyloxycarbonyl-6-adamantylmethylamino- 60 
carbonyl-4,5,6,7-tetrahydroimidazo[4,5-c]pyridine (EXAMPLE 5) and omitting the final treatment 
with hydrochloric acid, the pure title compound (m.p. 157'C) is obtained in 80% overall yield. 

EXAMPLE 7 (FCE 21 762) 

65 4-Ethyt-5-benzyl-6-carboxamido-4,5,6, 7-tetrahydroimidazo[4,5-c]pyridine 65 



40 
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To a solution of N-benzylhistidine(4.9 g; see V.N. Reinhold, Y. Ishikawa, D.B. Me vrtle 
J Med.Chem. 1 1. 258 (1968)) in water (1 1 ml) and methanoH88 ml), a solution of NaOH (3.2 
g) in water (1 1 ml) is added with cooling and stirring. Propionaldehyde (4.5 ml) is added 
droowise and the mixture is then refluxed overnight. Further propionaldehyde (4.5 ml) and 
S NaOH (3.2 g) are added and the mixture is refluxed until no more starting material can be 
detected by TLC (MERCK silicagel 60 F 2M TLC plates, using chloroform/methanol/30% 
ao ammonia 65:45:20 as eluant system and the Pauty's spray reagent for spot visualization on 
chromatograms). The mixture is then acidified with 2N HCI and evaporated in vacuo The 
residue is redissolved in water, the solution treated with active charcoal and percolated through 
10 a column of a weakly basic ion-exchanger (Amberlite"" IR-45, 100 g, free-base form) The 
10 column Is washed with water, ethanol. water and finally eluted I with 2N HCL The ac.d.c eluate is 
evaporated to dryness affording 4^thyl-5-benzyl-6-carboxyl-4.5.6,7-tetrahydro.midazo 4 5-c]py- 
ridlne dihydrochloride as a white foam and pure by TLC in 75% overall yiekL Joa solu ion of 
the last compound (43 g, 120 mmole) in methanol (400 ml), a so ut.on o f 96% H 2 SO, 80 , ml) 
15 in methanol (400 ml) is added dropwise with stirring and cooling (ice-salt bath). The so ution is 
saturated with hydrogen chloride, allowed to warm to room temperature and refluxed till no 
more starting material can be detected by TLC (MERCK silica gel F 2S < TLC plates, using 
toluene/ethanol/ 35% aq. methylamine 6:3:1 as eluant system, and the Pauly s spray reagent 
for spot visualization on chromatograms). The solution is cooled and poured into a vigorously 
20 stirred mixture of 10% aq. Na 2 C0 3 , crushed ice and chloroform. The organic layer is separated, 20 
the aqueous phase thoroughly extracted with chloroform, the organic extracts cojnbmed dried 
and evaporated in vacuo, affording 4^thyl-5-benzyl-6-methoxycarbonyl-4 5,6,7-tetrahydro.m.- 
dazol4 5-clDvridine (30 g) as a colourless glassy oil pure by TLC. To a solution of the last 
cSmpounS (30 g> in methanol (1 liter), liquid ammonia (300 ml) is added, the solut.on is heated 
25 at 80*C in an autoclave for 3 days, then cooled and evaporated in vacuo The rescue is 
chromatogrlphed on a silica gel column (MERCK 70-230 mesh ASTM siUca gel. 1 
chloroform with increasing methanol as eluant. The fractions containing *• «'»^P^ I ~ 
combined, evaporated in vacuo and the foamy residue taken up in a little chloroform (50 ml). 
18 g of the pure title compound (m.p. 1 50*C) as white crystals are collected. 



30 



EXAMPLE 8 (FCE 20435) r * c , w - 

5-Benzyloxycarbonyl-6-carboxamido-4,5,6. 7-tetrahydroimidazo[4,S-c]pyridine 

Operating as in EXAMPLE 2, but using liquid ammonia as amino component, the pure title 
compound (m.p. 202-4'C) is obtained in 40% overall yield. gg 

Operating as in EXAMPLE 2. but starting from 5-methyl-6-carboxyW,5,6.7-tetrahydrwmi- 
40 dazo[4,5-c]pyridine. and using 4-(p-methoxyphenyl)-piperaz.ne as amino component, the pure 40 
title compound (m.p. 209-1 1 *C) is obtained in 45% overall yield. 

45 Operating as in EXAMPLE 9, but using 4-(p-chlorophenyl)-piperazine as amino component. 45 
the pure title compound (m.p. 223-5'C) is obtained in 60% overall yield. 

f^niwoxyc^b^ 

50 ^oifati^affn^XAMPLE 2. but using 4-(p-chlorophenyl)-piperazine as amino component the 
pure title compound (m.p. 170-2'C) is obtained in 60% overall yield. 

EXAMPLE 72(386/1585) B5 
55 6-Phenylaminocarbonyl-4.5,6,7-tetrahydroimidazo[4.S-c]pyndme. 

Operating as in EXAMPLES 2 and 3. but using aniline as amino coM £™E3 
final treatment with hydrochloric acid, the pure title compound (m.p. 120-2 C) is obtained in 
40% overall yield. 
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60 CLA,M | 4 5 6 7 . tetrphydro j m i d azo[4,5-c]pyridine derivative of general formula (I): 



10 



15 



25 



30 



50 



60 



*) 




wherein 

10 — R i- wh * ch is bonded to the nitrogen atom in the 1- or 3- position, is a hydrogen atom; a 10 
hnear or branched C^C 4 alkyl or C 2 -C 4 alkenyl group; or a benzyl group optionally substituted 
by one or two substituents selected from a) C,-C 4 alkoxy, b) C,-C 4 alkylthio, c) fluorine, d) 
chlorine, e) bromine, f) trifluoro methyl, g) nitro, and h) methylendioxy; 

— R 2* R 3 and R 4 are independently hydrogen; a linear or branched C,-C 4 alkyl or C 2 -C 4 alkenyl 
1 5 group; a C 3 -C 7 cycloalkyl group; a phenyl or benzyl group optionally substituted by one or two 1 5 
substituents selected from a) to h) as defined above; or R 3 and R 4 , together with the the carbon 
atom to which they are attached, form a C 3 -C 7 ring; 

— R 6 and R 7 are independently hydrogen; a linear or branched C,-C 4 alkyl or C 2 -C 4 alkenyl 
group; a C 3 -C 7 cycloalkyl group; a phenyl or benzyl group optionally substituted by one or two 
20 substituents selected from a) to h) as defined above; an adamantyl or an adamantanemethyl 20 
group; or R e and R 7 , together with the nitrogen atom to which they are attached, for a five- six- 
or seven membered heterocyclic ring which may contain one or more other heteroatom selected 
from O and NR 2 wherein R 2 is as defined above; and 
— R 5 represents a group of formula 



25 



-C-R 2 , -C-OR 2 , R 2 or -C-NH-R 6 



30 



25 



30 



wherein R 2 is as defined above but is not a phenyl group when R s is R 2 , and Y represents an 
oxygen or sulphur atom; 

and pharmaceutically acceptable acid addition salts thereof. 
35 2. A compound according to claim 1 wherein R, and R a independently represent a hydrogen 35 

atom or a methyl ethyl, n-propyl, i-propyl, n-butyl, sec-butyl or i-butyl group; 

R 3 and R 4 independently represent a hydrogen atom or a methyl, ethyl, n-propyl, i-propyl n- 

butyl, sec-butyl, i-butyl, phenyl (optionally para-substituted by a methoxy or nitro group) group 

or, taken together, represent a cyclohexane or cyclopentane ring; 
40 R 5 represents a hydrogen atom or a methyl, ethyl, n-propyl, i-propyl, n-butyl, sec-butyl, i-butyl 40 

benzyl or benzyl oxycarbonyl (either optionally being para-substituted by a methoxy or nitro 

group), benzoyl, butyryl, acetyl, propionyl, allyloxycarbonyl, methoxycarbonyl, ethoxycarbonyl 

methylammocarbonyl, ethylaminocarbonyl, propylaminocarbonyl, methylaminothiocarbonyl 

ethylaminothiocarbonyl or propylaminothiocarbonyl group; and 
45 R e and R 7 independently represent adamantyl, adamantanemethyl, hydrogen, phenyl (optionally 45 

substituted by fluorine, methoxy or trifluoromethyl) or, taken together, form a piperazino ring 

substituted by phenyl, p-methoxyphenyl or p-chlorophenyl or a morpholino ring. 

3. A compound according to claim 1, wherein R, and R 2 represent hydrogen, one of R a and 

R 4 represents ethyl or hydrogen and the other represents hydrogen, R 5 represents hydrogen 
50 methyl, unsubstituted benzyl or benzyloxycarbonyl, and one of R 6 and R 7 represents adamantyl, 50 

adamantanemethyl, unsubstituted phenyl or hydrogen and the other represents hydrogen or R fi 

and R 7 , together with the nitrogen atom to which they are attached, form a piperazino ring 

substituted by phenyl, p-methoxyphenyl or p-chlorophenyl. 

t* a com P° und according to claim 1 hereinbefore specified in any one of Examples 2 to 12 
55 .5' • com P° und of formula (I) as defined in claim 1 or a pharmaceutically acceptable acid 55 

addition salt thereof for use in a method of treatment of the human or animal body by therapy 

6. A compound of formula (I) or salt thereof according to claim 5 for use as an antiviral 
agent. 

7. A process for preparing a compound of formula (I) as defined in claim 1 or a 

60 pharmaceutically acceptable acid addition salt thereof, which process comprises reacting a 60 
compound of formula (IV) or a reactive derivative thereof; 
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(.IV) 



wherein R„ R 2 , R 3 and R 4 are as defined in claim 1 and R 8 represents a linear or branched 
0,-04 alkyl or C 2 -C 4 atkenyl group, a C 3 -C 7 cycloalkyl group, a benzyl group optionally 
1 0 substituted by one or two substrtuents selected from a) to h) as defined in claim 1 . or a group of 1 0 
formula 



-C0R 2 

II 

15 O 



15 

wherein R 2 is as defined above, with a compound of formula (V) 

20 



Re 

20 / 

H-N (V) 

\ 

R 7 



25 wherein R B and R 7 are as defined in claim 1, to form a compound of formula (I) in which R B 25 
represents a linear or branched C,-C 4 alkyl or C 2 -C 4 alkenyl group, a C 3 -C 7 cycloalkyl group, a 
benzyl group optionally substituted by one or two substituents selected from a) to h) as defined 
in claim 1 , or a group of formula 



30 



30 -COR 2 ; 

j 

optionally converting the resultant compound of formula (I) wherein R B either represents a 
35 benzyl group optionally substituted by a p-nitro or p-methoxy group or represents a group of 35 
formula 



-C0R 2 

II 

40 O 



40 



into a compound of formula (I) wherein R s is a hydrogen atom, a group of formulB -COR 2 or 



-C-NHR 2 AK 
45 || 45 
Y 

wherein Y is as defined in claim 1 and R 2 is as defined above, by deprotection and subsequent 

optional reaction with a compound of formula R 2 C0X or Y = C - N-R 2 wherein R 2 and Y are as 
50 defined above and X represents a halogen atom; and optionally converting a compound of ou 

formula (I) thus obtained into a pharmaceutical^ acceptable acid addition salt thereof. 
8 A process for the preparation of a compound of formula (I) as defined in claim 1 or a 

pharmaceutical^ acceptable acid addition salt thereof, said process being substantially as 

hereinbefore described in any one of Examples 2 to 12. 
55 9 A pharmaceutical composition comprising as active ingredient a compound of formula (I) oo 

as defined in claim 1 or a pharmaceutical^ acceptable acid addition salt thereof, together with a 

pharmaceutical^ acceptable carrier or diluent. 
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